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The importance of the contribution of nuclear energy to the overall power
generation mix has grown significantly as the impacts of carbon dioxide emissions
from fossil fuels on climate change have become increasingly apparent. Safe and
effective treatment and disposal of radioactive wastes from nuclear power
generation is a crucial component of the overall technology. In Japan, as in several
other countries, spent fuel from nuclear reactors is reprocessed, which involves
dissolution and extraction of uranium and plutonium which can then be recycled

into new fuel. The remaining liquid radioactive waste, containing a wide range of

fission products, must then be stabilized for long-term disposal. Vitrification — the :

conversion of such wastes into a stable glass — has become the international standard for treatment of such
wastes. At the Rokkasho Reprocessing Plant (RRP) in Aomori Prefecture, nuclear wastes from spent fuel
reprocessing are vitrified using custom joule-heated ceramic melter (JHCM) technology. The basic JHCM
vitrification technology has a long history and has been used in many waste treatment programs, including
those in the United States and Germany. In the USA, enormous quantities of nuclear wastes were generated
from spent fuel reprocessing for plutonium extraction for weapons production dating back to the Manhattan
Project. At the Hanford site in Washington State, the largest vitrification facility in the world will process
over 200,000 m3 of such wastes through four of the largest JHCM units ever built. At the Savannah River
site in South Carolina, vitrification has been ongoing since 1996 with about 15 years to go. At the West
Valley Demonstration Project in New York State, vitrification of all of the waste has been successfully
completed. The Vitreous State Laboratory (VSL) at The Catholic University of America in Washington DC
has provided extensive research and development support for all of those facilities, including glass
formulations and melter and off-gas system testing at various scales. Bubbling technology invented at VSL,
which greatly increases melter processing rates, is incorporated into all of the melters at Hanford and
Savannah River. Similarly, since 2004, we have been proudly supporting the vitrification program at
Rokkasho, conducting glass formulation development and melter testing to address issues such as yellow
phase mitigation and waste loading improvements. The high molybdenum content in RRP wastes (in
combination with sulfur, technetium, and chromium) can lead to the formation of an undesirable separate
salt phase during vitrification and effective methods to prevent this have been developed. We have worked
closely and effectively with JNFL and IHI to support the success of the RRP and have greatly appreciated
the collaborations, relationships, and friendships that we have developed. As modifications in response to
the Fukushima earthquake are completed and the RRP restarts operations, I look forward to continuing
this important work into the future.
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